Abstracts: This report compares rates of selected nationally notifiable diseases in the 100 most populated counties to overall U.S. rates. We analyzed data from the 2004 National Notifiable Diseases Surveillance System (NNDSS) maintained by CDC. Notifiable diseases reports, collected by the states and U.S. territories, are transmitted to CDC in an agreement with the Council of State and Territorial Epidemiologists. By using the Bureau of Census population estimates, we calculated and compared rates. Rates were higher in the most populated counties for six of the nine conditions examined in comparison with national rates: chlamydia (rate ratio:1.2), gonorrhea (rate ratio: 1.2), syphilis (rate ratio: 1.7), hepatitis A (rate ratio: 1.2), hepatitis B (rate ratio: 1.1), and shigellosis (rate ratio: 1.2). The incidence rate for Lyme disease was 40% lower among populated counties (rate ratio: 0.6). Incidence of infectious diseases is different in the most populated counties, and prevention programs should consider local occurrence.
INTRODUCTION
The Centers for Disease Control and Prevention (CDC) routinely publishes finalized data on national notifiable infectious diseases reported voluntarily by U.S. states and territories. Every year, >1.5 million cases of notifiable diseases are reported, but <10 disease conditions account for >85% of incidence [1] . Previous epidemiologic reports indicated higher incidence rates for selected diseases in large cities, counties, and metropolitan areas [2, 3] , but rates have not been reported in tandem for the most frequently reported infections, and national rates often mask substantial variations at the community level.
Formal quantification of the magnitude of infectious diseases and assessment of patterns are necessary steps in the development of prevention efforts, and basic epidemiological studies are essential in this regard. As part of the CDC's Assessment Initiative program, states are funded to assess their progress toward meeting the Healthy People 2010 objectives [4] , and data from the National Notifiable Diseases Surveillance System (NNDSS) is useful in evaluating infectious diseases occurrence and trends. However, subpopulation analysis of the notifiable diseases has been limited; to maintain confidentiality of cases. This report compares rates of selected nationally notifiable diseases in the 100 most populated counties to overall U.S. rates. The 100 most populated counties were selected because 2 of every 5 people living in the United States reside in these counties and policy makers should be informed about where best to direct limited resources in addressing infectious diseases. Despite a greater potential for disease burden in these counties, this information has not been published in the literature and underscores the utility of public health surveillance data and the importance of implementing prevention and control measures at the local or county level.
METHODS
NNDSS is a public health surveillance system that collects data on cases of notifiable conditions. The system is operated by CDC, in conjunction with the Council of State and Territorial Epidemiologists (CSTE), which determines reportable conditions, protocol for formatting and transmitting data, and standard case definitions. The decision to make a disease nationally notifiable is based on its public health importance and its preventability [5] . Data for 2004 were reviewed for selected conditions, which are reportable in all 50 states, the District of Columbia, and New York City; data from U.S. territories were excluded. Data were analyzed for cases reported directly through NNDSS. Data for primary and secondary syphilis were combined. The number of cases and rates per 100,000 population were determined by county population [6] for nine nationally notifiable diseases. Demographic data have been published for notifiable diseases [1] and are not provided in this report. Data on socioeconomic status of individuals reported through the surveillance system were not available (e.g., education, income, and occupation) and we are unable to relate findings to these indicators.
The United States includes 3,142 counties [7] . The largest county in the nation is Los Angeles County, California, with >9 million residents and the smallest county is Loving County, Texas with <200 residents. An estimated 124 million residents live in the most populated 100 counties [6] , corresponding to 42% of the U.S. population. Population estimates of the 100 most populated counties ranged from an estimated 569, 148 to an estimated 9.9 million.
RESULTS
The nine nationally notifiable infectious diseases examined accounted for approximately 1.4 million cases in 2004; 680,215 cases were reported in the 100 most populated counties (Table I ). In comparison with the national data, rates were higher among residents of the most populated counties for six conditions: chlamydia, gonorrhea, syphilis, hepatitis A, hepatitis B, and shigellosis. The rate for Lyme disease was 40% lower among residents of the most populated counties; salmonellosis was 10% lower; and pertussis was 27% lower. The higher rates determined in the most populated counties were also reflected when data were examined for the combined remaining counties. Table II presents data on notifiable diseases in the most populated counties. The aim of this Table is to show distribution and identify counties where incidence rates are higher. This Table is different from Table I where information on the remaining counties and national data are compared. Regarding chlamydia, 54 counties exceeded national rate; for syphilis, 50 counties exceeded national rate; for gonorrhea, 48 counties exceeded national rate; for hepatitis A, 45 counties exceeded national rate; hepatitis B, 43 counties exceeded national rate; for shigellosis, 33 counties exceeded national rate; for salmonellosis, 31 counties exceeded national rate; for pertussis, 21 counties exceeded national rate; and 19 exceeded national rate for Lyme disease.
The following counties recorded the highest rates for the nine conditions: hepatitis A (Suffolk County, Massachusetts, rate: 17.7/100,000 population); hepatitis B (Bexar County, Texas, rate: 7.5/100,000 population); chlamydia (Philadelphia County, Pennsylvania, rate: 1137.5/100,000 population); gonorrhea (Baltimore City, Maryland, rate: 618.9/100,000 population); Lyme disease (Westchester County, New York, rate: 79.2/100,000 population); pertussis (Milwaukee County, Wisconsin, rate: 129.5/100,000 population); salmonellosis (Duval County, Florida, rate: 43.7/ 100,000 population); shigellosis (Bexar County, Texas, rate: 51.9/100,000 population) and syphilis (San Francisco, California, rate: 46.4/100,000 population).
None of the counties examined have met the HP 2010 target for Gonorrhea reduction (19/100,000); 90 counties have met the Hepatitis A target (4.5/100,000); 11 counties
Rates are not calculated for conditions with <10 cases. have met the target for Chlamydia (150/100,000); 5 counties have met the Salmonella target (6.8/100,000); and 74 counties were above the target set for syphilis (0.2/100,000).
DISCUSSION
Notifiable disease reporting is essential for infectious disease prevention and control. The findings in this report demonstrate that there is substantial variability in infectious disease rates between counties, and that measures to reduce the incidence of multiple notifiable diseases should focus on lowering rates at the county level. Large cities and counties typically serve populations with the greatest density, diversity, and number of persons at high-risk. Public health officials are aware that communicable diseases (e.g., sexually transmitted diseases) are higher in heavily populated areas and vector-borne diseases (e.g., Lyme disease) are higher in the more rural or peri-urban areas. Despite knowledge of these differences, reasons for the observed differences are not fully understood.
The responsibilities for public health protection are shared by states and local public health jurisdictions [8] . Knowledge of local patterns of these conditions is essential in tracking national health goals, policies, and preventive efforts [3] , and understanding this association can provide valuable insight. Efforts aimed at strengthening local health departments' infrastructure to address behavioral risk factors, contact tracing, screening, and routine vaccinations should be evaluated with respect to the incidence of notifiable diseases. This information may help these jurisdictions determine how best to apply resources (e.g., targeted communications and tailored prevention strategies) because surveillance activities may not benefit from economies of scale.
Larger cities and counties have greater health problems than smaller cities. The findings in this research are consistent with previously published data that showed infant mortality rate variations among the largest cities in the United States [9] , and higher rates of sexually transmitted diseases among selected U.S. cities [3] . Resources available for health surveillance and the delivery of health-care services vary among jurisdictions [8] . Moreover, because large communities benefit from funding initiatives, implications of the present findings on race/ethnicity and special populations, especially the poor and underserved populations who often live in large cities, should be examined by locality. Reasons for lower rates of reported pertussis in the most populated counties are unclear and should be further explored.
LIMITATIONS
The findings in this report are subject to at least four limitations. First, surveillance practices vary among jurisdictions, and case definitions may not be applied consistently across jurisdictions. Second, availability of resources can influence the detail of reporting by areas. Third, underreporting of certain diseases might reflect lack of awareness of a disease or priorities of state and local officials responsible for reporting [5] . Lastly, only conditions with substantial rates, and which are notifiable in all the 50 states, the District of Columbia, and New York City were reviewed. Although these conditions are responsible for the majority of notifiable conditions, the number of cases is only one criterion used to determine the importance of a disease.
CONCLUSION
This report indicated that incidence rates were higher for sexually transmitted diseases, hepatitis A, and hepatitis B in the most populated counties in comparison to national rates. Conversely, rates were lower for Lyme disease, salmonellosis, and pertussis. The results from this analysis are helpful in identifying priorities for focused prevention and research efforts. The results also provide a basis for comparison with other populations. Infectious diseases continue to place a considerable burden on the nation, and strategies to prevent and control them at county levels are needed, given that 2 of every 5 residents live in the 100 most populated counties. Understanding the local patterns of occurrence and directing resources to high morbidity areas should enable the achievement of Healthy People 2010 objectives [4] for these conditions. NNDSS can be useful in developing partnerships with these jurisdictions because the monitoring of health status to identify community health problems is an essential public health service function.
